Background Clinical performance examinations (CPE) are important methods for assessing medical students and postgraduate medical trainees. Unfortunately, assessment (scoring) in these exams as it is practiced in most medical schools is based mainly on the general impression and level of experience of the examiner. Hence, it has the disadvantage of being non-structured, subjective, and sometimes highly biased. The objective of this study was to develop objective structured tools (checklists), use them in the clinical examination, and to compare their scores to those given by the conventional way. Methods Case-specific checklists were developed for some common long and short clinical examination cases. These were tried in the final undergraduate surgery exam at Alazhari University, August 2008. Scores (marks) given to the same student, using the conventional and the checklist systems were compared using the chi square and correlation statistics. Questionnaires were filled by the examiners after using the checklists. Results Checklist and conventional scores were strongly correlated in the long case exams. A significant difference between the scores was, however, noted in the short case exams. Care should be taken in interpretation because of the small number of data. Evaluators felt that the checklist system was more objective and structured and hence fairer than the conventional method. Although checklist final scores took a bit longer time to calculate, that was not significant practically. Examiners gave valuable feedback regarding the construction and the use of checklists.
This format of clinical examination that involves real patients in a hospital set up is used by medical schools that have not adopted the objective structured clinical examination (OSCE).
Checklists are important components in the OSCE. Despite being more realistic than the OSCE, the clinical examination suffered from being non-structured, subjective, luckdependent, and can sometimes be highly biased. Introducing checklists to this method of assessment has long been believed to be T the way to rectify these disadvantages. The purpose of this study was to develop an objective structured tool-in checklist form-for use in the clinical examination and to compare it to the conventional way of scoring. To our knowledge, this is the first study of checklist use in the conventional clinical examination in Sudan. Methods Clinical scoring checklists were developed for a number of common clinical examination cases. These include long cases such as thyroid, breast, gall bladder disease, obstructive jaundice, and portal hypertension. It also included short cases such as inguinal hernias, ulcers, and lumps (Figures1and 2). The checklists were developed through a process of reviewing standard textbooks, consultation with experts, and previous examination experience. Figure1 (Figure 3 ) was constructed for examiners to fill after using the checklists. A briefing on the purpose of the study and scoring (marking) system was given before the start of the exam. Examiners were invited to participate voluntarily. Those who agreed to participate were given a checklist booklet and a questionnaire, to be returned at the end of the exam. The clinical examination format consisted of one long case and 3 short cases. A panel of two examiners assessed a single student at a time. Examiners who assessed the student's performance in the long case were different from those who took him along the short cases. One examiner used the checklist, while the other followed the conventional way of assessment. The latter is based mainly on estimation and previous examiner's experience. For the next student, the examiner who used the conventional method earlier used the checklist and vice versa. The checklist was divided into sections. These included: history, examination, investigation, and treatment. Marking of each section was done separately and a percentage calculated. The total mark of the case was the average of the sum of percentages of each section. A score below 50 is considered a Failure. The checklist and conventional scores for each student were registered separately and independently. These were later compared using the Chi square test. Correlation statistics were done using Pearson's correlation coefficient. At the end of the examination day, the examiners filled the questionnaires, and handed it to the research officer.
Results
Ten out of twenty examiners agreed to participate in the study, and took checklists and questionnaires. Five out of those ten examiners returned the questionnaire; (25% response rate). Data on scores were obtained on 13 students. Marks given to each student using the conventional and checklist system were tested using the Chi square test. There was an overall significant difference (p=0.038, n-13). Further analysis showed a significant difference in the short cases assessment (p=0.049, n=4), but not in the long case assessment (p=0.08, n=9) ( In our clinical exam format, the student is assessed using one long and three short cases. The student is allowed 35 minutes to work out the long case alone, unobserved. Two examiners, forming a panel, then discuss his/her findings in history and physical examination. These and other items including differential diagnosis, investigations and treatment options are discussed theoretically over 30 minutes. In contrast, the short case assessment is observed. Two examinersdifferent from those who examined the student on the long case-directly observe and assess the same student as he interacts with the patients. Thus the short case exam is the only exam assessing the student's clinical skills and attitude. The short case exam time is 20 minutes. The student examines an average of 3-4 patients.
Table2. Analysis of evaluation forms

Checklist compared to conventional is
Less objective (0) Similar (1) More objective (4) Less accurate (1) Similar (0) More accurate (4) Less practicable (2) Similar (1) More practicable (2) Difficult to use (2) Easy to use (3) Takes longer time (5) Contents too little (3) Just enough (2) In the end of both the long and short case exams, the student is given a mark (score) based on the global impression of the 2 examiners. This conventional method of assessment is thus based on the examiner's level of experience and the standard of the first batch of the students examined. Clearly experience is extremely variable between examiners and so is the standard of the students. In addition there are certain psychological and personal elements that could lead to bias. There are always 'doves' that are too kind and generous in their scoring and 'hawks' who are extremely strict and not easily satisfied. Sometimes one of the 2 examiners is more senior and dominant than the other. For all these reasons the clinical examination in this current format has been shown to lack validity and reliability and referred to as 'luck of the draw' Checklists are instruments or tools of assessment that are objective, structured, reliable, and unbiased. They are used in the OSCE 4 , as well as in clinical skills training 5 . Different types of checklists have been developed [2] [3] [4] [5] . Developing checklists is difficult. Doctors disagree on the contents and weighting. Furthermore, it has to follow an evidence based and be updated all the time 6 .
The clinical examinations in the format we use in most of Sudanese medical schools, is more like real life medical practice. The examination is held in hospitals on real patients (RP), in contrast to the standardized patients (SP) used in the OSCE. Although Waas et al didn't find a difference between the use of RP and SP in long case reliability 7 , assessment using RP is obviously more realistic and cheaper. We are also blessed by the fact that Sudanese patients are, in most cases, willing to cooperate and participate in the exams. The kindness of our patients should be encouraged by the system. The advantage of the use of real patients in our clinical exam is marred by the lack of an objective tool of assessment. We, therefore, thought of developing case-specific checklists, and trying them in the clinical examination. The checklists include scores for knowledge, skills and attitude. The format is composed of history taking, physical examination, discussion and differential diagnosis, investigation and treatment options. We did a small pilot study of the use of the checklists in our latest surgery exam of final year medical students, August 2008. The examiners were briefed on the study and the checklists and given a questionnaire. The small response rate among examiners surgeons was disappointing. However, enough data were collected to give us a head start in this try-out phase.
There was a strong correlation between the scores of both checklist and conventional systems. This meant that both systems could work well, as long as the examiners were experienced and not biased. However, checklist system would appear to be fairer when a decision of fail/pass has to be taken. There was no significant difference between the checklist and conventional scores in the long cases. However, a significant difference was noted between the two scoring systems in the short cases. If there is a real difference, this may be due to the short time allotted to the student and/or the small number of short cases, which may not be enough to give a good impression for conventional scoring. Nevertheless, care should be taken in interpreting this result because of the small number of the data used (alpha type error). More participation of surgeons and more data are required to get more robust statistics.
The examiners' evaluation forms analysis was encouraging. As most examiners thought the checklist system was more objective and more accurate than the conventional system. Its strong points were that it was standardized and fairer than the conventional way. The checklist is particularly more accurate in giving the deserved score than the global estimation used in the conventional system. This is particularly useful at both open ends of the grade. Thus, a student that examiners would feel he/she was excellent should give a mark of 75 or more in our grading open system, but how much? There is no tool in the conventional system to differentiate between the 75, 76, 80, or 90 mark, etc. The same occurs with failures below the 50 mark. Is it 49, 48, 40 or 30 etc? The mark here would also make a huge difference in the overall grade including the (Pass/Fail) status, since the total mark in surgery is the sum of adding all the different items of the exam.
The fact that it took about 2-3 minutes longer to do the final calculations was not really significant practically. Useful feedback included suggestions to increase the checklist contents by including more cases. It was also suggested that examiners should be trained before the exam on using the checklists. Students should know that it is not enough to perform a certain skill but to do it correctly. Checklists are, therefore, not only useful tools in assessment, but could also be very useful ones in teaching and training. In the future, we propose to change the current format of our clinical examination, especially dropping the unobserved single long case. We propose an observed multiple medium cases format, being assessed using our uniquely developed checklists.
While additional work on the development and use of checklists is clearly necessary, this study augments the beginning of a new checklist method of assessment of clinical performance examination in Sudan.
Conclusion
There was a general strong correlation between the conventional and the checklist scoring systems. More data are however required. Overall, the checklist system seems to be more accurate in determining the actual scores, particularly at the open (excellent/fail) ends. Compared to the conventional methods, the checklists system was thought by examiners to be more objective, more accurate, and easy to use. Checklist score calculation takes longer to do than the conventional method, but is fairer. We recommend the use of checklist as a tool of assessment in the clinical examination to prepare the examination culture (examiners) to adopt the OSCE. It can also be useful as a tool for clinical skills teaching and training.
